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==========================

Postoperative pyogenic infection is a well documented complication of spine surgery. It is commonly the operated level that gets involved when there is infection in the postoperative period. Adjacent level discitis after anterior cervical spine surgery is an uncommon entity. We report a case of C3-4 infective spondylodiscitis following Anterior cervical discectomy and fusion (ACDF) from C5--7. We have attempted to identify the causes for such adjacent level infections and detailed the treatment we instituted.

C[ASE]{.smallcaps} R[EPORT]{.smallcaps} {#sec1-2}
=======================================

39-year-old gentleman who noticed progressive difficulty in walking along with tingling sensation in all four limbs since September 2002. He was diagnosed to be suffering from spastic quadriparesis due to cervical spondylotic myelopathy secondary to prolapsed intervertebral disc at C5/6 and C6/7 levels and was operated in July 2003 in another hospital. Through a left anterior approach, C6 corpectomy, C5/6 and 6/7 discectomy and autogenous bone grafting was done along with stabilization using stainless steel plate/screws \[Figure [1a](#F1){ref-type="fig"}, [b](#F1){ref-type="fig"}\]. He made good postoperative recovery with improvement in gait, paresthesia, and grip strength. Radiograph done in the immediate postoperative period was showing a stable graft implant construct in proper alignment. In the postoperative period, around 2 weeks, he noticed a discharging sinus from the operation site, which healed completely with antibiotics at around 4 weeks (records of culture/sensitivity of that hospital were not available, but as the sinus had healed well, we presumed the organism had responded to the antibiotic prescribed). As there was clear evidence of postoperative infection at the surgical site, further investigation with a sinogram and computed tomography (CT) scan at this point with proper recording of the investigations could have yielded much better insight about the progression of the disease. This remains a limitation of this study.

![Preoperative MRI (a) and immediate postoperative X-ray (b) after the first surgery (C6 corpectomy and fusion from C5--C7). X-ray before reexploration (c) (showing destruction, collapse, and kyphosis of C3 and C4) and X-ray after the second surgery (d) (corpectomy C3 and C4, bone grafting, and stabilization with correction of kyphosis)](IJOrtho-46-360-g001){#F1}

He developed neck pain along with weakness of all four limbs and incomplete bladder evacuation after 3 months of surgery. His quadriparesis progressed to a completely bedridden state before admission to this hospital. Examination showed diffuse tenderness around the neck and diminished neck movements. Neurologically, he had spasticity with grade 2/5 power in all four limbs. Both the upper and lower limb reflexes were exaggerated with bilaterally extensor plantar and positive Hoffman sign. There was sensory diminution to pinprick C5 downward and he had to be catheterized for urinary incontinence.

The total and differential white cell count, random blood sugar, blood urea, serum creatinine, alkaline phosphatase, and serum electrophoresis were within normal limits, except for a very high erythrocyte sedimentation rate (ESR) of 102 mm/h and C-reactive protein (CRP) of 12.1 mg/L. The enzyme-linked immunosorbent assay (ELISA) for human immunodeficiency virus (HIV), Hepatitis B Antigen HBsAg, and hepatitis C virus (HCV), were negative. The radiograph on admission showed C5--C7 instrumented fusion and collapse of C3 and C4 with wedging of the vertebral bodies. C3/4 and C4/5 disc space was diminished. Marked kyphosis with apex at C3/4 and mild forward subluxation of C2 on C3 was also noted \[[Figure 1c](#F1){ref-type="fig"}\]. As the implant was of stainless steel, further assessment with magnetic resonance imaging (MRI) could not be done. CT myelogram was done through lumbar puncture with Iohexol. CT myelogram showed inability of the dye to move upward. The plate and screws were in good position without loosening and bone graft at C6 corpectomy site was well incorporated. Localized kyphosis and soft tissue thickening in front of C3 and C4 were noted \[[Figure 1c](#F1){ref-type="fig"}\].

He was initially put on skull traction for 2 days and repeat surgery was done in December 2003. The patient was examined by an ENT surgeon and normal functioning of vocal cords and intactness of the left recurrent laryngeal nerve was confirmed. Right sided approach was used to reach the cervical spine. Implant removal was done and there was solid fusion demonstrated from C5 to C7. Thickened soft tissues anterior to C3--C4 vertebral body were removed and sent for biopsy. Aspirate from the region was sent for aerobes, anaerobes, tuberculosis, and fungal culture. Destroyed C3 and C4 bodies were removed and bone grafting was done along with titanium plate screw fixation from C2 to C5 \[[Figure 1d](#F1){ref-type="fig"}\]. The bone graft was taken from right anterior iliac crest. He made an uneventful recovery. At the time of discharge, his neurological status had improved from ASIA "C" to ASIA "D". His grip strength had improved. He was mobilized on a Sternal Occipital Mandibular Immobilization (SOMI) type of brace.

The culture report showed growth of *Pseudomonas aeruginosa* and according to the sensitivity, gentamycin 80 mg BD was given intravenously for 3 weeks as inpatient and then he was switched over to ciprofloxacin 500 mg BD orally for another 3 weeks. Histology ascertained pyogenic osteomyelitis. He was discharged after 3 weeks of IV antibiotics when his consecutive CRP levels (done at weekly intervals postoperatively) started showing a decreasing trend. His CRP level at discharge was 1.2 mg/L. At 6 weeks followup, his neurological status improved to ASIA "E". SOMI brace was discontinued after 6 weeks and hard collar was given for another 6 weeks. Full activity was allowed at 6 months.

The patient was followed up at yearly interval 6^th^ month followup. At his latest followup, (December 2008), his motor power was normal, and he was doing his routine activities satisfactorily. He was back to work. Anteroposterior and lateral flexion extension radiographs were done at followups to check for loosening of implant, signs of recurrence of infection, and adjacent level changes after the long fusion. Most recent imaging confirms adequate decompression of the spinal cord and good fusion from C2 to C7 \[[Figure 2](#F2){ref-type="fig"}\]. X-rays did not show any instability at C1/C2 at the last followup.

![Clinical picture (a) X-ray (b) and MRI (c) of the patient after 5 years, showing complete decompression and fusion from C2 to C7](IJOrtho-46-360-g002){#F2}
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========================

Postoperative spinal infections are not common, possibly due to prophylactic antibiotics and abundant blood supply. Its prevalence ranges from 0 to 1.1%.[@ref1] Adjacent level infection in anterior cervical spine surgeries with spinal instrumentation without causing destruction of the operative site is a rare entity and has only been described in a case report by Kulkarni[@ref2] in which the causative organism was *Serratia marcescens*, which is normally a contaminant in saline solutions. Although *Staphylococcus aureus* is the commonest organism identified with spinal infections, the rare association of *Pseudomonas* with postoperative cases is well established. It was found in 2 out of 46 patients who were culture positive in the series of Weinstein.[@ref3] We could not find literature support for any particular organism associated with adjacent level disease.

It was difficult to analyze the exact cause of adjacent level discitis because the primary surgery was done at a different hospital whose records were not accessible. It might be a contaminated needle used for marker X-rays, or the Casper pins, used peroperatively. Hematogenous spread of infection also could not be ruled out. He did not have other predisposing factors for infection, like diabetes, rheumatoid arthritis, chronic steroid use, alcoholism, or an immunocompromised state. It was all the more difficult to account for absence of loosening as stainless steel implants often form a pseudocapsule that harbors bacteria which lead to loosening and interfere with fusion. A sinogram and CT scan at the time of presentation with sinus could have guided more towards etiology and progression of this infection.

The patient presented with pain, neurological deficit due to cord compression, and kyphotic deformity. Antibiotics are the first line of treatment in any case of infection, but conservative treatment with antibiotics alone in this patient would not have helped to improve these problems; so, we opted for stabilization and decompression along with deformity correction. Spinal stability is very important for suppression and eventual elimination of infection.[@ref4] The use of metallic implants in an infected spine is safe and does not lead to persistence or recurrence of infection,[@ref4][@ref5] even in immunocompromised patients.[@ref6] The combination of debridement and instrumentation helps restore and maintain the alignment of the spine. It stabilizes the spinal column and allows early mobilization. Various options of anterior column reconstruction were there, including cement[@ref7] and titanium mesh cage,[@ref8] but we chose autogenous iliac crest graft.[@ref9] Long term clearance of infection is more likely with the use of titanium or titanium alloy implants than with stainless steel implants. Hence, we chose to treat this patient with repeat anterior exploration, implant removal, C3 and C4 corpectomy for decompression and deformity correction by autogenous bone grafting and stabilization from C2 to C5 with titanium plate and screw.[@ref10] We are aware of the long term colonization of implants with microbes,[@ref11] when used in infected areas, but in the 5 years of followup, he has shown no signs of such concern. Hence, we have not taken out the implants.

There is still controversy regarding the duration of intravenous and oral antibiotics. Whether a strict protocol of 6 weeks of intravenous and another 6 weeks of oral antibiotics is really helpful is also not known. The period of postoperative antibiotics was chosen empirically as 3 weeks of IV antibiotics followed by 3 weeks of oral antibiotics. We have used this regime based on the clinical improvement in pain and general well being of the patient and decrease in the consecutive CRP levels after first week of surgery. As the CRP levels were near normal by the end of 3^rd^ week, we switched over to ciprofloxacin which is much less toxic for long term use than an aminoglycoside. There is still no level one evidence regarding the duration of antibiotic therapy, monitoring of blood parameters (though CRP is commonly recommended), and the correct time to switch over from IV to oral regime.[@ref12]
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